Thermochemistry of aqueous solutions of alkylated nucleic acid bases. I. Apparent molar heat capacities of uracil, thymine and their derivatives.
Apparent molar heat capacities phiC(p(1,3)) of uracil, thymine and a series of their alkylated derivatives: m(1)Ura,m(1,3)(2) Ura, m(1,3)(2)Thy, mi(1,3,6)(3)Ura, m(1,3)(2),e(5)Ura and e(1,3)(2)Thy in dilute aqueous solutions were measured in the temperature range of 293.15-388.15 K, using a differential adiabatic scanning microcalorimeter. They were found to lie (i) much higher than the estimated heat capacities C(p)(s) of solid compounds, (ii) comparable with the respective partial molar heat capacities at infinite dilution, C(o)(p2), and (iii) linearly related to the number nH of hydrogen atoms covalenuy bound to the solute molecules. The increment thus obtained DeltaC(o)(p2)=42.8 J mole(-1) K(-1)n(-1)(H) per each hydrogen atom at 298.15 K proved (i) to coincide closely with those found previously for homologous series of aliphatic amides and hydrocarbons, and (ii) to decrease with a rise of temperature. These findings imply the involvement of hydrophobic hydration of the solutes.